Introduction
The use of polyphenolic ligands in coordination chemistry is wide reaching and has enriched many areas of synthetic inorganic chemistry. For instance the vast field of molecular magnetism 1 and more pertinently its sub-topics Single-Molecule Magnetism, 2 molecular coolant materials 3 and coordination polymers 4 predominantly utilise O-rich aliphatic and aromatic ligands to construct their paramagnetic polymetallic assemblies. 5 More specifically the O-donor atoms within these bridging OR (where R = aliphatic or aromatic group(s)) species are able to connect as many as three metal centres, lending themselves to the production of large polymetallic paramagnetic arrays. Moreover when polyphenolic ligands are used to form such magnetic clusters, their aromatic regions are able to act as organic sheaths, protecting the metal oxide rich core from potential hydrolysis as well as aiding crystallisation (during their inception), deterring intermolecular exchange (towards magnetic dilution) and increasing their organic solvent solubility towards further mechanical manipulation such as surface coating. 6 Our own recent work in the field of molecular magnetism has focused on investigating the 1 st row d-block coordination chemistry of the polyphenolic ligand 2,2´-biphenol (LH 2 ; Scheme 1). This has been extremely fruitful and encompasses (up to now) the production of a family of ionic and covalent [-Na(I)-M(III)-] n coordination polymers (M = Mn, Fe) 7 and a series of bis--alkoxide bridged Mn(III) dinuclear complexes used in an extensive MO and DFT study towards magneto-structural correlations.
8 Scheme 1. Structure of the ligand 2,2'-biphenol (LH 2 : top left) and the bonding modes it exhibits in this work under various levels of deprotonation.
Results and Discussion
We present here a set of related complexes representing the first Co(II) species to be built using 2,2'-biphenol (LH 2 ). Interestingly this ligand is shown to exhibit all three accessible levels of deprotonation on producing these polymetallic architectures and will be shown to consistently bridge multiple Co(II) ions, as well as on occasion remaining neutrally charged and acting as a H-bonding book-end ligand. All crystal data described in this work is documented in Tables 1 (complexes 1-4) and S1 (5 (Fig. 2) .
These chains then assemble in the common space efficient brickwork arrangement within the unit cell and are also superimposable along the a axis. The packing in 1 comprises the superimposable stacking Hydrogen atoms have been omitted for clarity. 
Magnetic susceptibility measurements
Magnetic measurements were carried out on polycrystalline samples of 1-3 in the 300-5 K temperature range and an external field of 0.1 T (Fig. 5) . The room temperature  M T products for 1 and 2 are both consistent with that expected for two non interacting s = 3/2 ions with anisotropic gvalues. On decreasing temperature their magnetic susceptibilities decrease slowly down to 100 K, after which a more significant drop in their  M T products is observed, to minimum values of 0.4 and Figure 5 ,  M T rises gradually down to a temperature of approximately 50 K before sharply increasing to a maximum of ~33 cm 3 K mol -1 at 5 K. This is clearly indicative of ferromagnetic exchange, and is corroborated by a Curie-Weiss analysis of the 1/ vs. T data which affords  = +2.75 K (Fig. S3 ).
Magnetisation measurements in the 2-7 K temperature range in external fields ranging from 0.5 -7 T were then obtained (Fig. 6) exhibits an intramolecular H-bond to nearby O phen donor and acceptor atoms (O7(H7) … O6 = 1.826 Å).
The extended structure in 4 is best described as centering on a backbone of Co(II) chains which are propogated by covalently bonded 4,4'-tmdp ligands. These ligands alternate in their relative orientation to give a wave-like shape along the chains (Fig. 7a) . (Fig. 9a) . These three dipyridyl ligands act as ditopic linkers to the individual {Co(II)(LH)(NO 3 )} nodes, which are T-shaped in nature and the result is a 2D brickwork lattice topology (Fig. 9b) . These individual sheets disect the ac plane of the unit cell and stack in a parallel but staggered and interdigitated arrangement along the b cell direction. Interestingly the 2D sheets alternate in their relative orientations whereby the T-shaped nodes on adjacent sheets lie at right angles to one another (Fig. 10a cf. 10b ). 
Conclusions
We have shown that 2,2´-biphenol is an extremely versatile ligand which, when coupled with the correct co-ligand, will result in the production of magnetically interesting discrete polynuclear clusters or magnetically dilute extended network materials. Complex 3 represents the second largest cluster to be produced using this ligand, while the production of 4 and 5 represent rare examples of coordination polymers 7 constructed using this ligand. Indeed they are the first to be built with Co(II) nodes. We are currently working towards expanding upon these initial findings, to include heterometallic 3d complexes, as well as the incorporation of Ln(III) ions.
Experimental Section
Infra-red spectra were recorded on a Perkin Elmer FT-IR Spectrum One spectrometer equipped with a Universal ATR Sampling accessory (NUI Galway). UV-visible studies were carried out on a Cary 100 Scan (Varian) spectrophotometer. Elemental analysis was carried at the School of Chemistry microanalysis service at NUI Galway. Variable-temperature, solid-state direct current (dc) magnetic susceptibility data down to 1.8 K were collected on a Quantum Design MPMS-XL SQUID magnetometer equipped with a 7 T dc magnet. Diamagnetic corrections were applied to the observed paramagnetic susceptibilities using Pascal's constants. 
